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, . $[$ 1,2,3$]$
, (Open Source Software, OSS )
, , ,
(Software Reliability Growth Model, SRGM ) . , OSS
. , OSS ,
, , OSS
. , , OSS





$t=0$ OSS , $t\ovalbox{\tt\small REJECT}$ $S(t),$ $(t\geq 0)$
, .
$\frac{dS(t)}{dt}=\lambda(t)S(t)$ . (1)
, $\lambda(t)(>0)$ $t$ .
, OSS . , OSS
,
. , (1) $\lambda(t)$ , (1) ,
$\frac{dS(t)}{dt}=\{\lambda(t)+\sigma\gamma(t)\}S(t)$ , (2)
. $\sigma(>0)$ , $\gamma(t)$ Gauss . (2) ,
It\^o $[$4,5$]$ .
$dS(t)= \{\lambda(t)+\frac{1}{2}\sigma^{2}\}S(t)dt+\sigma S(t)dW(t)$. (3)
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(3) $W(t)$ Wiener , ,
$W(t)= \int_{0}^{t}\gamma(s)ds$ , (4)
. , $\lambda(t)$ $S$ 2
.
$\int_{0}^{t}\lambda(s)ds$ $=$ $\sum_{i=1}^{n}p_{i}(1-\exp[-\alpha_{i}t])$ , (5)
$\int_{0}^{t}\lambda(s)ds$ $=$ $\sum_{i=1}^{n}p_{i}\{1-(1+\alpha_{i}t)\exp[-\alpha_{i}t]\}$. (6)




. , 1 ,
$||$ SRGM , OSS
[6]. , ,
$\lim_{tarrow\infty}E[S(t)]=\infty$ , (7)







$f(W(t))= \frac{1}{\sqrt{2\pi t}}\exp\{-\frac{W(t)^{2}}{2t}\}$ , (8)
, $t$ $E[S(t)]$ ,
$E[S(t)]$ $=$ $E[v\cdot\exp(\int_{0}^{t}\lambda(s)ds+\sigma W(t))]$
$=$ $v \cdot\exp(\int_{0}^{t}\lambda(s)ds+\frac{\sigma^{2}}{2}t)$ , (9)
. , $t$ ,
Var $[S(t)]$ $\equiv$ $E[\{S(t)-E[S(t)]\}^{2}]$




t $\downarrow$ MTBF( , $MTBF_{l}$
$)$ . , $MTBF_{I}$ ,
$MTBF_{I}(t)= \frac{dt}{E[dS(t)]}$ , (11)
. $MTBF_{I}(t)$ ,
$MTBF_{I}(t)=1/ \{v(\lambda(t)+\frac{1}{2}\sigma^{2})\cdot\exp(\int_{0}^{t}\lambda(s)ds+\frac{\sigma^{2}}{2}t)\}$ , (12)
.. MTBF
1 MTBF
( , $MTBF_{C}$ ) . MTBF , $MTBF_{C}$ ,
$MTBF_{C}(t)= \frac{t}{E[S(t)]}$ , (13)
. $MTBF_{C}(t)$ ,




(Mean Square Error, MSE ) . MSE
. . $t_{k}$
$y_{k}$ $K$
$(t_{k}, y_{k})(k=1,2, \cdots, K)$ ,
$MSE= \frac{1}{K}\sum_{k=1}^{K}(y_{k}-\hat{y}_{k})^{2}$ , (15)




. , , ,
,
. , ,





$E_{1}(t)=m_{0}\cdot E[S(t)]$ , (16)
219
. , $m_{0}$ 1 . ,
,
$E_{2}(t)=m_{1}\{E[S(t_{0})]-E[S(t)]\}+m_{2}t$ , (17)
. , $m_{1}$ 1 , $m_{2}$ , to
. , $(0$ , to $]$ ,
, .
$G(t)=(1-c) \exp[\frac{t-t_{0}}{u}]$ . (18)










$t(t\geq 0)$ $S(t)$ $x$ , $\Delta t(t>0)$
, . ,
,
$Pr[S(t+\Delta t)\leq x|S(t)=x]=\Phi[\{\log\frac{\int_{0}^{t+\Delta t}\lambda(s)ds}{\int_{0}^{t}\lambda(s)ds}\}/\sigma\sqrt{\Delta t}]$ , (20)





, , Firefox2RCl [7]
. Firefox 2 RCl , 216
, $v=216$ , $(v_{i}$ $\sigma$ .
$S$ 1 2 .
, Firefox2 RCl . Firefox 2 RCl , (9)
$\hat{E}[S(t)]$ 1 . (14) $MTBF_{C}$
$M\hat{T}BF_{C}(t)$ 2 . 2 $MTBF_{C}$ ,
. , (15) MSE .
MSE , 536.68 , $S$ MSE 41710 . MSE










to , 137 , $t_{0}=137$ . $(t_{0}=137,$ $c=$
$0,$ $u=1,$ $m_{0}=1.0,$ $m_{1}=2.28,$ $m_{2}=1.28)$ (19) 4
. ,
143 , 127875 ( )
. , $S$ 143 ,




3 . 3 , Alpha 2
, 53 ,
28621 ( ) . , $S$
, 53 , 128043 ( .
$)$ .
5 6 Alpha 2
. $\Delta t=5$ , 3 Alpha 2
, $S$ 53
. Alpha 2 53
, Firefox2RCl $||$
. , Alpha 2 53
, $S$ 0.3990 , Firefox2 RCl
0.3990 , Firefox 2 RCl 0.3990
. , Firefox 2




















118 , 163393 ( ) .
,
, . $S$ , 10




, OSS , OSS
, It\^o SRGM . ,
Firefox , Alpha 2
, Firefox2RCl
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$\dot{\frac{z}{\vdash\check\circ m\infty\lrcorner C^{\backslash }}}$
$c\prod_{\llcorner}^{\frac{zc}{8}}\lrcorner$
$\dot{\tilde{\underline{F\omega*\omega}}}$
$\llcorner\infty\propto 4A\vdash\circ$
$\underline{x}$
$\dot{\approx\infty\frac{\zeta}{\lrcorner}\hat{\dot{\alpha}}\frac{}{m}}\wedge<$
$\wedge$
$\underline{c}$
$\infty\infty<=$
$\vdash=w$
$\vdash\infty\propto 14\wedge$
9: 10: $S$
. .
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